To Whom it may concern ISO Test methods for cigarette tar and nicotine content are outdated and unrepresentative of the actual yield and toxins intake due to smoker compensation -Countries should adopt the Health Canada Intense test method, like RIVM Holland
Background:
The relevance of nicotine yields from machine-smoked cigarettes for quantifying smokers' nicotine intakes and exposure to cigarette toxins has been called into question. However, most studies of the relationship between nicotine yield and nicotine intake have been on relatively small and unrepresentative samples and have included few smokers of "ultra-low" brands (i.e., those yielding around 1 mg of tar and 0.1 mg of nicotine). Methods: We examined the relationship between salivary cotinine (a major metabolite of nicotine) concentrations and nicotine yields of machine-smoked cigarettes in a nationally representative sample of 2031 adult smokers of manufactured cigarettes surveyed in the 1998 Health Survey for England. We used standard linear regression techniques to examine associations and two-sided tests of statistical significance. Results: Cotinine concentrations varied widely between smokers at any level of nominal brand nicotine yield. On average, cotinine levels were slightly lower in smokers of lower nicotine-yielding brands, but these smokers differed in terms of sex, socioeconomic profile, and cigarette consumption. After we controlled for potential confounders, nicotine yield from the brand smoked accounted for only 0.79% of the variation in saliva cotinine concentrations. Nicotine intake per cigarette smoked, as estimated from salivary cotinine level, did not correspond with machine-smoked yields at any level of nicotine yield. Nicotine intake per cigarette was about eight times greater than machinesmoked yields at the lowest deliveries (1.17 mg estimated nicotine intake per cigarette from brands averaging 0.14-mg delivery from machine smoking) and 1.4 times greater for the highest yield cigarettes (1.31-mg estimated nicotine intake per cigarette from brands averaging 0.91 mg from machine smoking). Conclusions: Smokers' tendency to regulate nicotine intake vitiates potential health gains from lower tar and nicotine cigarettes. Current approaches to characterizing tar and nicotine yields of cigarettes provide a simplistic guide to smokers' exposure that is misleading to consumers and regulators alike and should be abandoned. [J Natl Cancer Inst 2001;93:
134-8]
Tar and nicotine yields of machinesmoked cigarettes have been declining for many years. In the U.K., the so-called "tar reduction programme" (1) was initiated in the early 1970s through voluntary agreements between government and the tobacco industry when tar yields were around 20 mg per cigarette. More recently, a limit of 12 mg per cigarette to be achieved by 1997 was set by European Union directive (2) . Sales-weighted tar yields now stand at around 10 mg and nicotine yields at 0.85 mg. Whether lowyield cigarettes offer any real benefits has come under challenge, with concerns that the numbers are misleading and that they may offer reassurance to health-aware smokers and hence deter them from quitting altogether (3) (4) (5) (6) . Studies of smokers using their own preferred cigarette brand (own brand) (7-13) have found little relation between nicotine yields and nicotine intake, pointing to the overriding importance of smokers' tendency to regulate their nicotine intake by modulating puffing and inhalation in response to variations in yield. However, some commentators (14,15) have suggested that compensation may be roughly half way between complete and absent, implying some public health gain from lowering yields.
Studies of the relation between brand yield and smoke intake (16-18) have frequently been on small and unrepresentative samples and have included few smokers of "ultra-low" brands (i.e., those yielding around 1 mg of tar and 0.1 mg of nicotine). Many of these studies were conducted in the 1980s at a time when yields were considerably higher than now (7) (8) (9) (10) (11) . We report on a large and representative sample of smokers surveyed in 1998 and examine the relation between nicotine yield of self-selected cigarette brands and nicotine intake as indexed by saliva cotinine concentrations. Cotinine is a major metabolite of nicotine and is considered to be a valid measure of nicotine intake (19) (20) (21) . Since the half-life of cotinine is 16-20 hours, a spot sample provides a good measure of nicotine intake over the previous 2 or 3 days (19).
SUBJECTS AND METHODS
The Health Survey for England is an annual survey designed to generate a representative sample of the population living in private households in England. With the use of the Postcode Address File as the sampling frame, a stratified random sample of households is identified. Adults and up to two children in eligible households are interviewed, and then a nurse visits to take biologic measures (including blood pressure and blood and saliva specimens). In 1998, a sample of 12 446 households was identified, containing 23 085 eligible respondents; 74% of the households approached cooperated with the survey interview, and in 62% all eligible persons were interviewed and agreed to the nurse's visit. Smoking habits were ascertained at the interview, and saliva samples were collected by the nurse for determining cotinine levels, usually about a week after the interview. In 1998, of the total of 17 240 adults in cooperating households, 15 908 (92%) were interviewed, 13 586 (79%) saw a nurse, and 13 240 (77%) gave a saliva sample. The survey methodology has been fully described previously (22) . Participants in the survey provided informed consent to the interviewer, and ethical approval was obtained from all local research ethics committees in the U.K.
Smoking habits. Smoking habits were ascertained by individual interview with the use of a computer-aided schedule. Those aged 16-17 years (and some aged 18-19 years) were given a selfcompletion booklet to ensure greater confidentiality. Current cigarette smokers responded "yes" to the question "Do you smoke cigarettes at all nowadays?" and included those who subsequently reported smoking fewer than one cigarette per day. Smokers of filter or plain (but not own-rolled) cigarettes were asked which brand of cigarette they usually smoked. The interviewer checked the brand named against a list of brands currently available in the U.K. At the nurse's visit, a further question about smoking was asked: "Can I ask, do you smoke cigarettes, cigars, or a pipe at all these days?" Only those reporting smoking cigarettes at both the initial interview and the nurse's visit were included as current cigarette smokers in our analyses.
RESULTS
Cigarette smoking prevalence at interview was 28.3% in men and 27.0% in women. The great majority of female smokers (93%) smoked manufactured cigarettes, but 26% of men who smoked reported that they smoked own-rolled cigarettes, for which machine-smoked yields are not available.
Of the total of 3678 self-reported current cigarette smokers at initial interview who participated in the nurse's visit, 3496 (95%) confirmed to the nurse that they were still smoking cigarettes. We here report on 2031 respondents who reported smoking a manufactured cigarette brand with known yields and for whom a measured cotinine concentration was available. Of these, 868 (42.7%) were men and 1163 (57.3%) were women. Losses to the sample were due to smoking own-rolled cigarettes (n ‫ס‬ 542), inadequate saliva volume (n ‫ס‬ 685), and missing data on type of cigarette smoked, brand smoked, or brand yield (n ‫ס‬ 238). Respondents with inadequate saliva volume were significantly older and were more likely to be female, but they did not differ in terms of brand tar and nicotine yields, cigarette consumption, or socioeconomic status. The preponderance of women in the final sample is mainly due to the higher proportion of smokers of own-rolled cigarettes among men. The mean time between the initial interview and the nurse's visit was 8 days, and 75% of the respondents were seen within 2 weeks.
As shown in Table 1 , smokers displayed a preference for higher nicotineyielding brands; 59.8% smoked a brand yielding more than 0.75 mg of nicotine, 35.2% smoked a brand yielding between 0.4 and 0.75 mg of nicotine, and only 5% smoked a brand yielding less than 0.4 mg of nicotine. Smokers of higher and lower nicotine-yielding brands differed in several respects. Smokers of lower nicotineyielding brands tended to be older and were more likely to be female. They were better educated, were less likely to live in rented housing or to have a manual occupation, and were more likely to own a car. They were also somewhat lighter smokers, as shown by the mean daily cigarette consumption and by the proportion who smoked fewer than five cigarettes per day.
The association between nominal brand nicotine yield (measured in milligrams per cigarette) and cotinine concentration (measured in nanograms per milliliter of saliva) is illustrated in Fig. 1 . At any given yield, there was a wide variation in cotinine concentrations between subjects. This was so whether subjects were smoking brands with low or high nicotine yields and shows that, at any level of nominal yield, smokers could, and did, achieve very high nicotine intakes. Overall, there was a small but statistically significant correlation between brand nicotine yield and cotinine (r ‫ס‬ .19; P<.001), with nicotine yield accounting for some 3% of the variance in cotinine concentrations. The linear regression coefficients based on all 2031 subjects were as follows: cotinine ‫ס‬ intercept 173.5 + 138.7 (95% confidence interval [CI] ‫ס‬ 106.8 to 170.6) nicotine yield.
Since smokers of cigarette brands with lower nicotine yields differed from those choosing cigarettes with higher nicotine yields in terms of both demographics and cigarette consumption, we controlled for these potential confounders in multiple regression analyses. We also included a term for body mass index (BMI) in these analyses, since, at any given level of cigarette consumption, higher BMI was associated with lower cotinine concentrations. We conducted these analyses in all subjects combined and also in groups stratified by level of cigarette consumption (Table 2 ). After we controlled for potential confounders, the slope relating nicotine yield and cotinine concentrations among all smokers combined was shallower (slope ‫ס‬ 71.0; 95% CI ‫ס‬ 41.3 to 100.6) but remained statistically significant. At each stratum of cigarette consumption considered individually, the slope either failed to reach statistical significance or was only marginally significant. After we controlled for confounders, the incremental proportion of variance explained by nominal brand nicotine yield overall was 0.79%. Since relatively few subjects smoked brands yielding less than 0.4 mg of nicotine, we reanalyzed the re- Benowitz and Jacob (19) have demonstrated that daily nicotine intake can be estimated from cotinine concentrations on the basis that every 100 ng/mL plasma cotinine at steady state represents a daily intake of 8 mg of nicotine. Since saliva cotinine concentrations are some 20% higher than in plasma (28), 100 ng/mL cotinine in saliva represents a daily intake of about 6.7 mg of nicotine. We used this approximate equivalence to estimate daily intake of nicotine and nicotine intake per cigarette smoked by nominal brand nicotine yield (Table 3) . For brands yielding about 0.1 mg of nicotine on machine smoking, the estimated intake per cigarette smoked was 1.07 mg, some 10 times higher. However, because of the small numbers smoking these brands, this estimate is subject to considerable imprecision. From brands with nominal yields of 1 mg, smokers were estimated to take in about 1.4 mg of nicotine per cigarettestill much higher than the level suggested by the numbers. There was only a very slight tendency for smokers of higher nicotine-yielding brands to have higher intakes from each cigarette smoked. Estimated nicotine intake per cigarette was 1.17 mg in smokers of brands yielding less than 0.4 mg of nicotine (average yield ‫ס‬ 0.14 mg), 1.22 mg from brands yielding between 0.4 mg and less than 0.8 mg (average yield ‫ס‬ 0.57 mg), and 1.31 mg from brands yielding 0.8 or more (average yield ‫ס‬ 0.91 mg).
DISCUSSION
Our results confirm that machinesmoked nicotine yields of cigarettes are poor predictors of nicotine intake in smokers. Since tar and nicotine deliveries are highly correlated, this indicates that there is little difference, on average, between tar exposure in smokers of low and high nicotine-yielding brands and once more calls into question the magnitude of the potential reduction in health risk obtained by smoking low tar and nicotine brands. With the exception of the Scottish Heart Health Study (12), to our knowledge, our study is the largest reported, and the nationally representative sampling frame and good response rate facilitate generalization to the whole population of smokers of manufactured cigarettes in England. The observed prevalences of cigarette smoking in men and women (28.7% and 27%, respectively) were close to estimates for England from the 1998 General Household Survey (28% and 26%, respectively), confirming the representative nature of the sample (29,30). We found that, at any given level of nicotine yield, there was wide variation in cotinine concentrations between individuals in the observed level of saliva cotinine. This remained the case after adjustment for cigarette consumption. The factors influencing preferred level of nicotine intake are not well understood, although both socioeconomic circumstances (31,32) and genetic variation in nicotine metabolism (33) may play a part. Within individuals, there appears to be a reasonably stable level of nicotine intake over Low deliveries are achieved primarily through filter ventilation, which dilutes the smoke puffed with air by as much as 83% (34). Smokers can achieve essentially whatever delivery they desire, irrespective of nominal machine-smoked delivery, through taking larger and more frequent puffs and through maneuvers such as blocking ventilation holes with lips or fingers. However, the effort required to puff the necessary volume of smoke increases markedly as machinesmoked yields decrease and may become quite aversive (36). This may explain why so few smokers choose to smoke brands with low nominal deliveries. The fact that there was some association, albeit weak, between brand nicotine yield and saliva cotinine concentrations and that this persisted in attenuated form after we controlled for cigarette consumption and socioeconomic status could be interpreted as implying that there is a real population benefit to be obtained from shifting to lower deliveries. This interpretation assumes that some element of the observed reduction in intake is causally attributable to lowered yields. While this is a possibility that cannot be unequivocally rejected from our data, we would regard it as unlikely. Smokers are not randomly assigned to brand but self-select on the basis of a number of factors. These factors include cost, brand image, socioeconomic status, and level of nicotine dependence. The last of these is of particular importance. We controlled for cigarette consumption as a proxy for nicotine dependence and found a flattening of the slope relating brand yield and nicotine intake. But cigarette consumption is a weak indicator of nicotine dependence, and more adequate adjustment might have resulted in further flattening of the slope. Our observations indicate that nicotine compensation is at least 80% complete, but they do not rule out the possibility that it may be 100%. A definitive answer to this question would require a time series tracking nicotine intakes in the population as machine-smoked yields decline. Such data are currently lacking. The largest studies of long-term switching are consistent with 100% compensation (37,38).
We estimated nicotine intake per cigarette smoked and found that at no level of nicotine yield did it match machinesmoked deliveries. It was some eight times greater at the lowest deliveries and one and a half times greater at the highest. These estimates are subject to inaccuracies and should only be regarded as approximate. Although cotinine has a halflife of 16-20 hours, there is some diurnal variation, and a single spot sample may not fully represent steady state (19). More significantly, smokers' self-reports of consumption tend to be inaccurate. Neither of these factors is likely to be of such magnitude as to critically undermine our estimates; in particular, there are no reasons to expect them to operate differentially by brand yield.
We conclude that yields of tar and nicotine from machine-smoked cigarettes provide a very poor guide to smokers' exposure. Nominal nicotine deliveries are misleading both at the individual level (since intakes vary widely between individuals at any given yield) and for groups (since average nicotine intake per cigarette differs substantially from nominal yields at every level of brand yield). If lower yield cigarettes confer any benefit, it is likely to be through factors such as improved tar-to-nicotine ratio rather than through the absolute level of machinesmoked yields (8) . Our findings reinforce the emerging consensus that current approaches to characterizing tar and nicotine yields of cigarettes are simplistic and misleading to consumers and regulators alike and should be abandoned. 
Remarks:
The published figures represent mean values of determinations undertaken over the whole sampling period.
1.
Brands with the same figure for tar and nicotine yields are listed in alphabetical order. The tar, nicotine and carbon monoxide (TNCO) contents in cigarettes are determined using a smoking machine, which smokes a cigarette in accordance with an established method. In The Netherlands and the rest of the EU the so-called ISO method is used, as set out by the European Commission. This makes it possible to check that products do not exceed the maximum permissible quantities of TNCO and to compare products. Cigarette smoke is permitted to contain a maximum of 10 mg of tar, 1 mg of nicotine and 10 mg of carbon monoxide when smoked in accordance with the ISO method.
Disadvantages of the ISO method
However, the measurements taken using the ISO method do not provide an accurate picture of the amount of TNCO that smokers actually inhale. The reasons for this include the fact that in the case of the ISO method the ventilation holes are not covered, whereas smokers (partly) close these holes with their fingers or lips.
(This is known as compensation) The TNCO contents measured are therefore lower than the contents inhaled by smokers.
The alternative measuring method
There is an alternative method that gets closer to the TNCO contents inhaled by a smoker, namely the Canadian Intense (CI) method. Using this method, the smoking machine takes puffs on the cigarette faster, with a greater volume, and the ventilation holes are taped over (see table) . Measurements using the CI method produce higher TNCO values in cigarettes than measurements using the ISO method. 
Difference between TNCO values with and without holes in the filter
The presence of filter ventilation thins the smoke and thus the inhaled concentration of nicotine. In order to inhale the desired amount of nicotine smokers adapt their behaviour depending on the degree of filter ventilation, for example by inhaling more deeply, for longer or more often, or they even smoke more cigarettes.
In the case of a more intense smoking method or if the ventilation holes are closed off, greater quantities of harmful substances end up in the smoke. The increase is different for each substance as the combustion process is affected by the additional air drawn in. So, for each mg of nicotine smokers are exposed to higher concentrations of, for example, tar, carbon monoxide, acetaldehyde and acrolein. These substances are harmful to health as they are toxic, carcinogenic and/or addictive. RIVM has measured tar, nicotine and carbon monoxide (TNCO) levels for 100 brands of cigarettes on the Dutch market using the Canadian Intense (CI) method. These levels have been compared with the TNCO levels declared by manufacturers and measured by them using the ISO method. According to RIVM, the CI method provides a better approximation of what a smoker actually inhales.
The TNCO levels measured by the CI method are at least twice as high for all 100 brands as the levels stated by manufacturers, measured by the ISO method. For some cigarettes, the levels are more than 20 times higher. The biggest difference between the two measurement methods can be seen in cigarettes with relatively low TNCO levels in the ISO method. These low ISO TNCO levels are mainly caused by a high degree of filter ventilation. Because the CI method blocks the filter holes, the degree of filter ventilation does not affect the measurement results. As a result, the differences in TNCO levels between cigarette brands are smaller.
Read more information about the differences between the measurement methods here.
Legal standard
The current law stipulates that cigarette smoke may contain a maximum of 10 mg tar, 1 mg nicotine and 10 mg carbon monoxide, measured according to the ISO method. The ISO TNCO levels fall within those maximum levels and therefore comply with the law. The CI measured TNCO levels are (almost) all higher than this. This is shown in the graphs. 
Results per brand
The TNCO levels of 100 cigarette brands that are available on the Dutch market are included in a table. The left three columns show the levels measured by RIVM using the CI method. The three middle columns show the TNCO levels declared by manufacturers and measured by them using the legally required ISO method. The ratios in the right three columns show how much higher the CI method's TNCO levels are, compared to the ISO method. The companies whose cigarettes were investigated have been informed about the results under embargo at least two weeks before publication. Tobacco manufacturer JTI has sent a response to these results on june 6 th 2018. Tobacco manufacturers Imperial Tobacco and BAT have sent responses on june 8 th . The emails to the companies involved, including the results of the investigation and responses of JTI, Imperial Tobacco, and BAT, and the answers to those, will be published on www.rijksoverheid.nl/onderwerpen/roken/transparant-over-contact-tabaksindustrie. French tobacco companies 'hiding real levels of nico�ne and tar in cigare... h�ps://www.thelocal.fr/20180209/french-tobacco-companies-accused-... 1 of 7 30/11/2018, 10:02 AM
According to the anti-smoking organisation the products made by these companies include tar levels between two and 10 times higher than recorded by the machines and �ves times higher levels of nicotine.
They have accused the companies of coming up with an inventive way of deliberately hiding the amount of toxic ingredients their cigarettes contain.
"They have created a device in cigarettes that can deceive the machines that are supposed to control the amounts of tar and nicotine," Pierre Kopp, a member of the CNCT told Europe 1.
READ ALSO:
Proposal to ban smoking in French �lms ridiculed in France
Photo: AFP This "device" is the tiny �lter holes at the end of cigarettes which the organisation says work differently in test environments and in real life.
All cigarettes currently on the market are pierced with these tiny holes invisible to the naked eye, which supposedly "ventilate" the inhaled smoke.
The committee says that during tests these holes remain uncovered, heavily diluting the smoke with air.
However when people are smoking, these holes are generally covered by their �ngers or lips which greatly increases the amount of nicotine and tar being inhaled.
But why would tobacco companies want their customers to inhale more tar and nicotine?
The short answer is to make the consumer even more addicted, according to the anti-smoking organisation.
To combat these tactics, the CNCT wants the tabacco companies taken to court, the removal of the �lter holes from cigarettes and for the victims to be compensated.
The tobacco companies have not yet responded to the accusations.
French tobacco companies 'hiding real levels of nico�ne and tar in cigare... h�ps://www.thelocal.fr/20180209/french-tobacco-companies-accused-... 2 of 7 30/11/2018, 10:02 AM The Canadian Intense method for determining tar, nicotine, and carbon monoxide contents in cigarette smoke produces at least twice as high levels of toxic emissions as the ISO method
As commissioned by, and in collaboration with, the Office for Risk Assessment and Research of the Netherlands Food and Consumer Product Safety Authority, the Dutch National Institute for Public Health and the Environment (RIVM) and the department of Pharmacology and Toxicology of Maastricht University are conducting research into the emission of toxic substances in cigarette smoke.
The data in the table below are taken from the manuscript titled "The influence of cigarette filter ventilation on aldehyde yields in cigarette mainstream smoke of 11 Dutch brands using four different machine testing protocols", which will shortly be submitted for publication in a scientific journal. The table shows that the average tar, nicotine, and carbon monoxide (TNCO) contents as measured by the Canadian Intense (CI) method are at least twice as high as the contents measured by the ISO method, which is the current standard by-law. Smoking parameters of the more intense CI method are closer to human smoking behavior. The largest difference in TNCO contents between the two methods arises for cigarettes with the lowest TNCO yields in the ISO method. These cigarettes have more filter ventilation holes, which are taped over in the CI method -similar to smokers blocking these holes with their fingers and lips during smoking. The two regimes were those specified in ISO 3308 and by Health Canada in Method T-115. At the early meetings of WG 10, some new human smoking studies were presented and are included in Annex A for completeness of reporting, but WG 10 never considered the correlation with machine smoking regimes in detail as this brief had previously been given to ISO/TC 126/WG 9 and WG 9 had produced a comprehensive report, ISO/TR 17219:2013.
The WHO TFI requested the WHO Tobacco Laboratory Network (TobLabNet) to carry out the practical work of validating the two smoking regimes. In 2008, TobLabNet organized and carried out a collaborative test to measure the tar, nicotine and carbon monoxide yields of cigarettes when using the Health Canada Intense (HCI) regime. The collaborative test involved 14 laboratories smoking five products (three reference cigarettes/monitor test pieces and two commercial products). Details of this collaborative were supplied to ISO/TC 126/WG 10.
WG 10 had expressed a willingness from its inception to participate with the WHO groups in the development of an intense smoking regime but had not been invited to do so. It, therefore, decided at its fifth meeting in December 2009 to undertake a collaborative study to measure the tar, nicotine and carbon monoxide yields of cigarettes using both the ISO 3308:2000 and Health Canada intense smoking regimes. A steering group was established and the laboratory work was carried out in 2010 involving 35 laboratories smoking 10 products (eight commercial and two reference cigarettes/monitor test piece). A final report on the study was approved by WG 10 and subsequently converted to a Technical Report, ISO/TR 19478-1. ISO/TR 19478-1 provided a basic analysis of the study data, drawing conclusions about the possible sources of the increased variability associated with the HCI regime.
ISO/TR 19478-2:2015(E)
These conclusions provided the basis for the additional studies reported here and instigated to provide a more complete understanding of how the smoke yield changes with increasing smoking intensity.
vi
The Dutch ministry of health published emails from three of the four major tobacco companies, in which they respond to the results.
In its response, British American Tobacco (BAT) refuted Blokhuis' statement that the Canadian Incense method estimated smoking behaviour more accurately.
"Smoking habits vary per individual, making it impracticable to design a test that adequately reflects human smoking habits," said BAT.
Imperial Tobacco made similar points, and added that the existence of the minuscule holes in cigarettes was no secret.
"The application of filter ventilation has been known, understood and permitted by EU regulators under all current and past European Tobacco regulation, most recently in the revised TPD, 2014," it said.
Tobacco company Philip Morris was quoted in Dutch newspaper Volkskrant on Thursday saying that it would accept a different testing method -but that in that case the legal limits would also have to change.
According to an EU-funded survey published last year, 26 percent of EU citizens said they were smokers, while 20 percent said they had once been smokers but since quit.
In particular Greece (37 percent), Bulgaria (36 percent) and France (36 percent) have a high share of smokers. T o b a c c o F r e e I n i t i a t i v e T o b a c c o L a b o r a t o r y N e t w o r k ( T o b L a b N e t ) 
WHO TobLabNet Offi cial Method

SOP 01
Standard operating procedure for intense smoking of cigarettes
No machine smoking regimen can represent all human smoking behaviour: machine smoking testing is useful for characterizing cigarette emissions for design and regulatory purposes, but communication of machine measurements to smokers can result in misunderstanding about differences between brands in exposure and risk. Data on smoke emissions from machine measurements may be used as inputs for product hazard assessment, but they are not intended to be nor are they valid as measures of human exposure or risks. Representing differences in machine measurements as differences in exposure or risk is a misuse of testing with WHO TobLabNet standards. Using the criteria for prioritization set at its third meeting in Ottawa, Canada, in October 2006, the working group on Articles 9 and 10 identified the following contents for which methods for testing and measurement (analytical chemistry) should be validated as a priority: nicotine ammonia humectants (propane-1,2-diol, glycerol (propane-1,2,3-triol) and triethylene glycol (2,2-ethylenedioxybis(ethanol)).
Measurement of these contents will require validation of three methods: one for nicotine, one for ammonia and one for humectants.
Using the criteria for prioritization set at the meeting in Ottawa mentioned above, the working group identified the following emissions in mainstream smoke for which methods for testing and measurement (analytical chemistry) should be validated as a priority: This SOP was prepared to describe the procedure for intense smoking of cigarettes.
SCOPE
This SOP describes the overall procedures for machine smoking of cigarettes under intense conditions.
Note: Training in use of the smoking machine and other analytical equipment is important for successful operation. People not experienced in operating smoking machines or in using the analytical methods for measuring tobacco product emissions and contents should be trained. 
3.3
Intense Regimen -Parameters used to smoke tobacco products which include 55-ml puff volume, 30-s puff interval, 2-s puff duration and 100% blocking of the filter ventilation holes.
3.4
Tobacco products: Products entirely or partly made of leaf tobacco as the raw material that are manufactured to be used for smoking, sucking, chewing or snuffing (Article 1(f) of the WHO FCTC)
3.5
Laboratory sample: Sample intended for testing in a laboratory, consisting of a single type of product delivered to the laboratory at one time or within a specified period
World Health Organization Tobacco Laboratory Network SOP 01 Intense smoking of cigarettes T o b a c c o L a b o r a t o r y N e t w o r k ( T o b L a b N e t ) 
T o b a c c o F r e e I n i t i a t i v e
3.6
Test sample: Product to be tested, taken at random from the laboratory sample. The number of products taken shall be representative of the laboratory sample.
3.7
Test portion: Random sample from the test sample to be used for a single determination. The number of products taken shall be representative of the test sample.
METHOD SUMMARY
4.1
All samples are conditioned and marked according to ISO standard procedures.
4.2
Ventilation holes are blocked 100%.
4.3
Cigarettes are smoked according to ISO standard procedures with the exception of puff volume and puff frequency.
SAFETY AND ENVIRONMENTAL PRECAUTIONS
5.1
Follow routine safety and environmental precautions, as in any chemical laboratory activity.
5.2
The testing and evaluation of certain products with this test method may require the use of materials or equipment that could be hazardous or harmful to the environment. This document does not purport to address all the safety aspects associated with its use. All persons using this method have the responsibility to consult the appropriate authorities and to establish health and safety practices as well as environmental precautions in conjunction with any existing, applicable regulatory requirements prior to its use.
5.3
Special care should be taken to avoid inhalation or dermal exposure to harmful chemicals. Use a chemical fume hood, and wear an appropriate laboratory coat, gloves and safety goggles when preparing or handling undiluted materials, standard solutions, extraction solutions or collected samples.
APPARATUS AND EQUIPMENT
Usual laboratory apparatus, in particular:
6.1 Equipment needed to condition cigarettes as specified in ISO 3402
6.2 Equipment needed to mark butt length as specified in ISO 4387
6.3
Equipment needed to cover ventilation holes for the intense
6.4
Equipment needed to perform smoking of tobacco products as specified in ISO 3308 T o b a c c o F r e e I n i t i a t i v e T o b a c c o L a b o r a t o r y N e t w o r k ( T o b L a b N e t 12.2 Block all ventilation holes, as specified below.
For the intense regimen, block filter ventilation holes
completely by applying 20 mm (¾") wide cellophane tape [6.5] around the entire circumference of the cigarette.
12.2.2
Measure out a length of cellophane tape of 50-55 mm.
12.2.3
Attach the cut end of the tape parallel to the long axis of the cigarette with the side of the tape within 1 mm of the mouth end of the filter (see Figure 1 ).
12.2.4
Carefully wrap the tape around the filter to ensure complete bonding to the paper with no wrinkles or air holes. If wrinkles or air holes appear, reject the sample and do not include it in the analysis.
12.2.5
The tape should circle the cigarette twice, with a small overlap of less than 5 mm (see Figure 2 ).
12.2.6
The tape should not extend beyond the mouth end of the filter. As an alternative to tape, special holders [6.6] for blocking 100% of ventilation holes can be used.
12.3 Condition all cigarettes to be smoked in accordance with ISO 3402.
PREPARATION OF THE SMOKING MACHINE
Ambient conditions
The ambient conditions for smoking are specified in ISO 3308. 
